Purpose: Evaluate the results of urinary continence on patients who had undergone radical perineal prostatectomy (RPP) for clinically localized prostate cancer.
INTRODUCTION
Prostate cancer is the most common malignancy and the second leading cause of cancer death in men (1) . Active treatment is usually recommended for patients with localized disease and a long life expectancy, with radical prostatectomy (RP) being shown to be superior to other treatments in appropriate patients. Because the urologists always seek less invasive and less morbid therapeutic options and the financial sources supplying health worldwide tend Clinical Urolo�y Clinical Urolo�y doi: 10.1590/S1677-55382010000600007 to support therapeutic modalities resulting in shorter hospitalization and early recovery, interest in radical perineal prostatectomy (RPP) has increased again in recent years (1, 2) . When compared to radical retropubic prostatectomy (RRP), laparoscopic or roboticassisted procedures have advantageous outcome data regarding duration of hospitalization, loss of blood, time needed to recover from the disease, and return to normal daily life (3) . However, these advantages may also be offered by RPP, which additionally has some advantages such as lesser cost and shorter duration of operation (1, 4) . RPP also presents an optimal exposure for apical dissection and urethrovesical anastomosis (4) .
Post-RP urinary incontinence rates have decreased with the ability to detect the disease in relatively early stages and with the development of new techniques. On the other hand, because the RP surgeries are constantly increasing all over the world, the prevalence of post-RP incontinence has probably increased (5) .
Studies have demonstrated no significant difference in the rates of urinary incontinence between patients who had undergone RPP and those who had undergone RRP (6,7). However, there are few studies of a limited number of patients exploring the effect of RPP on early urinary continence in the literature (1, 2) . In this study, we evaluated urinary continence data of our localized prostate cancer cases who had undergone RPP by single surgeon.
MATERIALS AND METHODS
We evaluated early continence results for 120 consecutive patients with the diagnosis of localized prostate cancer who had undergone RPP performed by single surgeon in our clinic between March 2004 and September 2009. The patients whose prostate volume was < 60 cc with a Gleason score ≤ 7 (3+4)/10 and PSA level < 10 ng/mL were accepted as eligible for RPP. The Partin nomogram (8) was used before the RP to predict the status of pelvic nodal metastasis. The patients with a probability of nodal metastasis of > 5% were excluded from RPP group. Of the patients with a significant risk of pelvic node metastasis, those in whom retropubic approach was considered difficult underwent laparoscopic pelvic lymph node dissection (LPLND), and RPP was performed in the patients whose lymph nodes were reported as negative.
All RPP was performed through Belt's subsphincteric route (4) and, whenever possible, unilateral or bilateral nerve sparing techniques were applied according to peroperative findings. Urethrovesical anastomosis was done using 4/0 double-needle PDS sutures, starting from the point of 12 o'clock and running either direction toward 6 o'clock, in an O-shaped manner.
Catheters were removed on the 10th (10-25) day of the operations. Data were collected by a third party in 120 consecutive patients prospectively including demographic, surgical, oncological, and functional outcomes with up to 4-year follow-up. Continence was defined as no use of the pad. The patients who were continent on the day of catheter removal were defined as "immediately continent," and those who became continent in the first 3 months were defined as "early continent". Urinary continence was evaluated with a voiding diary and 1-hour pad test before the operation, on the day of catheter removal, and at the end of the first and third months. Early continent definition was also based on the respective answers to the questions "Do you have a problem with dripping or leaking urine?", "Over the last 4 weeks how often have you leaked urine?" (9) .
Continence status of the patients was analyzed according to different age groups in order to evaluate a possible relation between patient age and continence rate. Age groups were classified as ≤ 49, 50-59, 60-69, and ≥ 70 years. Statistical analysis was performed by using Fischer's exact test or by Chi-square test (GraphPad Prism 4, La Jolla, CA). A p value of ≤ 0.05 was considered significant.
RESULTS
In 120 RPP patients, the mean age was 62 (48-75) years and the mean PSA level was 7.4 (1.5-21) ng/mL. Of 120 patients, the clinical stage was cT1a in 1 (0.8%), cT1c in 100 (83.3%), cT2 in 19 (15.8%). The average Gleason score of patients was 6 (4-7)/10. Four patients had LPLND in a different surgery before RPP because of PSA which was > 10 ng/mL. The mean duration of the operations was 120 (90-270) minutes. While the nerve-sparing technique was applied in 73 (60.8%) as bilateral and 12 (10%) as unilateral, the non-nerve-sparing technique was used in 35 patients (29.2%). Patients were followedup 24 (3-48) months in outpatient clinics. Early continence rates were 79.4% in the patients receiving the bilateral nerve-sparing technique and 58.3% in the unilateral technique (p = 0.62). In the group of patients on whom non-nerve-sparing technique was performed, the early continence rate was 54.2% (p = 0.25 (bilateral vs. non-nerve-sparing)). The mean duration of hospitalization was 1.8 (1-8) days, and catheter-indwelling time was 10 (10-25) days. Of 120 patients, the pathological stage was pT2 in 103 (85.8%), pT3 in 14 (11.7%), and pT4 in 1 (0.8%). The overall incidence of positive margins was found in 9.1% (11/120) of all surgical specimens. The incidence of margin involvement at the bladder neck, the anterior prostate, the lateral and apical prostate was 4, 3, 3, and 1 case, respectively. Demographic and clinical features of the patients are presented in Table- 1.
Forty-four of the 120 patients (36.7%) had immediate continence. At the end of first and third months, 65 (54.1%) and 87 of 120 (72.5%) patients, respectively, became early continent. Thirteen patients were out of follow-up after 9 months. At the one-year follow-up, 95.3% of 107 cases whose one-year follow-up data were available were continent (Figure-1) . Evaluation of the relation between patient age and continence status revealed that the early continence rates were found as 77.7%, 73.3%, 73.4%, and 64.7% in ≤ 49, 50-59, 60-69, and ≥ 70 years age groups, respectively (p = 0.68). 
COMMENTS
RPP has been previously reported to represent an effective treatment for localized adenocarcinoma of the prostate with good functional and oncological outcomes (1,2). However, urinary incontinence still represents a clinically important complication after RPs for prostate cancer. Its incidence ranges widely, from 4% to 40%, 12 months after RP (6, 10) .
We provided a prospective assessment of urinary continence of patients who had undergone RPP. In this study, we characterized urinary continence according to definitions of immediate and early with no pad usage. Urinary continence was regained in 36.7% of patients the day of catheter removal, 54.1% after one month, 72.5%, after 3 months, and 95.3% after 12 months. Previous studies showed that continence recovery was achieved in up to 96 % of patients (5, (9) (10) (11) .
In order to evaluate the degree of continence, we defined the use of a pad with 2 questions used by Young et al. (9) . In addition to these questions, we obtained voiding diary and 1-hour pad test results. However, as a precaution against possible dripping, several patients had used pads unnecessarily for a few days, even though there was no, not even minimal, incontinence. On the other hand, some of patients did not use a pad despite some degree of incontinence. These variations may partly explain the differences between our results and those in the literature addressing post-RP incontinence.
Previous studies showed that there are some risk factors for post-RP urinary incontinence. Particularly the age of the patient, experience of the surgeon, history of transurethral resection of the prostate surgical technique, and extent of the disease are major determinants of urinary incontinence rates after RP (8, 12, 13) . Furthermore, the possible mechanisms of urinary incontinence after RP include damage of the pelvic floor and urinary sphincter, damage to pelvic floor innervation, and loss of anterior urethral support (14) . The fibers of the external urinary sphincter originate dorsally from a point very near the bladder neck and lie on the anterolateral of the urethra in a horseshoe shape ending even with the prostatic apex (14) . Previous studies demonstrated that there is a direct relation between protecting surgical anatomic structures (e.g., puboprostatic ligament, sphincter, and periprostatic fascias) and continence rates while performing RPs (6, 15) .
An anatomical study showed that fine nerve fibers pass from the neurovascular bundles to the external urinary sphincter at the prostatic apex (16). Hollabaugh et al. revealed that the nerves to the external urinary sphincter were most prone to injury when a right angle clamp was used to develop a plane between the posterior external urinary sphincter and anterior rectum (16) . In addition, Burnett et al. demonstrated that external urinary sphincter muscle fibers were oriented in vertical and anterolateral di- rections with attachments to the subpubic fascia and the medial fascia of the levator ani (17) . In order to increase continence rates, retropubic-approaching RP techniques (open, laparoscopic, and robotic-assisted) have been developed using technical modifications to the standard anatomical procedure described by Walsh et al. (8) . Nielsen et al. found that "high anterior release" of the levator fascia in open RRP provided excellent oncological results and was associated with improved functional results (18) . In laparoscopic and robot-assisted RPs, "curtain dissection" of the lateral prostatic fascia was considered similar to high anterior release (15) .
The "Veil of Mystery" technique with preservation of the prostatic fascia seems to reduce significantly the number of nerves present on the specimen, offering consistent quantitative data as a good nerve-sparing technique (15) . Furthermore, Takena et al. showed that preservation of the puboprostatic collar and puboperineoplasty contributed to the early recovery of urinary continence after robotic-assisted RP (14) . Therefore, all modified retropubic-approaching techniques seek to reduce damage or repair what they damaged. If these injuries are minimal, the continence mechanisms will recover gradually. However, it is impossible to recover all of them immediately because of the nature of the anatomy around the prostate. The difference of the perineal approach arises at this point. Surgical anatomy of the prostate helps to preserve the integrity of puboprostatic collar and endopelvic fascias after RPP. The perineal approach avoids the "Veil of Mystery," and the risk of injuring neurovascular bundle is lessened (2,4) . In addition, reports have demonstrated comparable results between RPP and RRP (7, 19) . Furthermore, RPP is much less expensive and faster to perform, and does not require a new technical set of operative skills, thereby, minimizing the learning curve (2,4) .
The most critical region of the continence mechanism, the prostatic apex, is located in a relatively closer plane to the surgeon during RPP, and this location makes apical dissection on the rectal side possible by offering a safe window of exposure. In addition to difficulties during dissection, an effort to make an anastomosis in an insufficient exposure carries the risk that the fibers of the external urinary sphincter may be compressed under the anastomotic suture line, possibly causing the external urinary sphincter to lose the strength required to obstruct the urethra. Tensionfree anastomosis with mucosal-to-mucosal coaptation and proper urethral alignment should be aimed. The proximity of the prostate to the perineum, which is about 5 cm, when the patient is in the exaggerated lithotomy position is the main advantage of the RPP (4). Consequently, this anatomical feature provides optimal exposure for accurate vesicourethral anastomosis by easily stitched sutures and avoiding nearby tissues e.g. external urinary sphincter. Vesicourethral anastomosis is performed with running or interrupted sutures in RPs (4, 11, 20) .
Harris et al. showed that running anastomosis was associated with a 1% incidence of anastomotic strictures compared to a 1.9% incidence when using interrupted anastomosis (11). Harris et al. demonstrated that the median catheter time with a running anastomosis was 8 days as opposed to 17 days for an interrupted anastomosis (11) . In our study, we had two (1.7%) patients with prolonged urinary drainage lasting 14 and 18 days. We left their transurethral catheters in an additional week and took a cystogram before catheter removal to ensure no extravasation.
It is well known that surgical experience influences postoperative incontinence rates. In many of the related studies, authors found that surgical experience and technical refinements resulted in a decrease in incontinence rates (8, 13) . It has been demonstrated that RPP was learned at least as easily as retropubic prostatectomy (19) .
This study observed that age is an important predictor of regaining immediate continence. In our study, the rate of immediate continence was significantly lower with older ages. It has been demonstrated that, with increasing age, atrophy and neuronal degeneration occurs in the external urinary sphincter (16, 17) . Catalona et al. found that the recovery of urinary continence was associated with younger age but not with tumor stage or nerve-sparing surgery (21) . Similar to that study, this study found no relation between the stage and continence. There are some potential limitations to our study that should be considered. First, the study had an observational nature. Second, we focused single outcome of continence without reporting of sexual function and oncological outcomes. We considered that we could discuss single outcome of continence in detail. We also did not apply questionnaire as 50-item Expanded Prostate Cancer Index Composite (22) . However, we mainly focused on pad usage and problem with dripping or leaking urine. We applied voiding diary and 1-hour pad test and two questions, which were easy to apply and offered precise answer.
In this study, majority of patients regained urinary continence within 12 months after RPP. Our data suggest that age, pathological stage and preservation of the neurovascular bundles had no significant influence on preservation of urinary control. Early continence rate was higher in the bilateral nerve-sparing group relative to the unilateral and non-nervesparing groups; while the difference did not reach statistical significance. This can be explained due to a small number of patients included in unilateral and non-nerve-sparing groups. We believe that anatomical factors rather than preservation of autonomic innervation may be responsible for the improved urinary control associated with an anatomical approach to RP. When the anatomical relations of the structures of continence are considered, the external urinary sphincter and surrounding tissue can be protected from surgical trauma more easily in RPP technique when compared to other RPs.
RPP, in experienced hands, remains the most cost-effective procedure, with lower operative costs and shorter times (19) . The lack of LPLND seems a major disadvantage of RPP. However, in many cases, using the PSA, Gleason score, and clinical stage can determine whether the rate of lymph node metastasis low enough to avoid lymphadenectomy.
CONCLUSION
A valuable therapeutic modality in localized prostate cancer should have not only excellent oncological results but also flawless functional results. This study outlines the recovery of urinary continence within 12 months after RPP based on evidence from the voiding diary and the one-hour pad test and suggests that, depending on the definition of continence, a majority of patients regain urinary continence early. Moreover, most recovery of urinary continence occurred within the first 3 months. Considering this information, RPP is a good therapeutic option resulting in urinary continence as early as the day of catheter removal or in the early postoperative period. Urologists should be encouraged and trained to offer RPP, particularly in an era of laparoscopic and robotic-assisted treatments of prostate cancer.
